CONTEXT: Synthesis of cortisol and aldosterone is impaired in patients with congenital adrenal hyperplasia (CAH) because of 21-hydroxylase deficiency. Men with CAH have low fertility rates compared with the normal population, and this is related to testicular adrenal rest tumors. Findings of azoospermia in combination with a testicular tumor on ultrasound are likely to have a mechanical cause, especially when in the testicular mediastinum. The preferred treatment method consists of intensive corticoid therapy. However, when the tumor is unresponsive to steroid therapy, surgical treatment should be considered. CASE REPORT: We present the case of a male patient with CAH due to 21-hydroxylase deficiency who presented a testicular tumor and azoospermia. Treatment with low daily corticoid doses had previously been started by an endocrinologist, but after 12 months, no significant change in sperm count was found. Although the adrenocorticotrophic hormone and 17-hydroxyprogesterone levels returned to normal values, the follicle-stimulating hormone (FSH), luteinizing hormone and testosterone levels remained unchanged. Ultrasound examination confirmed that the testicles were small and heterogenous bilaterally, and revealed a mosaic area at the projection of the testis network bilaterally. Magnetic resonance imaging confirmed the finding. Testicular biopsy revealed the presence of preserved spermatogenesis and spermiogenesis in 20% of the seminiferous tubules in the right testicle. The patient underwent testis-sparing tumor resection. After 12 months of follow-up, there was no tumor recurrence but the patient still presented azoospermia and joined an intracytoplasmic sperm injection program.
INTRODUCTION
Synthesis of cortisol and sometimes of aldosterone is impaired in patients with congenital adrenal hyperplasia (CAH) because of 21-hydroxylase deficiency. Men with CAH have low fertility rates compared with the normal population, and this is related to testicular adrenal rest tumors (TART).
1,2 Development of the primitive adrenal cortex occurs close to the gonads and TART is considered to be an aberrant adrenal tissue that has descended with the testes. 3 Pretumor development and growth of these cells is assumed to be adrenocorticotrophic hormone (ACTH) dependent, and undertreatment may play an important role in tumor development. However, intensive glucocorticoid treatment is not always successful in reducing tumor size, and such tumors can be found in as many as 95% of CAH patients. [4] [5] [6] [7] [8] [9] [10] These tumors were first described by Wilkins et al. in 1940 and they are almost always present bilaterally. 11 Even though they have benign features, they may lead to obstruction of the seminiferous tubules and ultimately infertility, because of their location in the testicular mediastinum. [12] [13] [14] CAH patients not only have anatomical lesions but also have impaired testicular function and hypogonadotropic hypogonadism due to chronic suppression of gonadotropin secretion caused by overproduction of adrenal androgens. 5 We present the case of a male patient with congenital adrenal hyperplasia due to 21-hydroxylase deficiency who presented a testicular tumor and infertility.
CASE REPORT
A 39-year-old male patient was referred to our Andrology Division because of primary infertility. He had a past medical history of CAH due to 21-hydroxylase deficiency.
At four years of age, the patient was diagnosed as having the simple virilizing non-salt wasting form of CAH. Treatment with low-dose glucocorticoid (0.5 mg of dexamethasone) was started and he did not need any mineralocorticoid replacement. The patient evolved normally until 22 years of age, when he abandoned his treatment and was lost from follow-up consultations.
He sought medical counseling fifteen years later because of infertility. He was healthy and not taking any medications at that time. He and his wife failed to achieve pregnancy for two years. Although the ACTH and 17-OHP levels returned to normal values, the FSH, LH and testosterone levels showed no great improvement ( Table 1) .
Testicular ultrasound examination confirmed that the testicles were small and heterogenous bilaterally (right: 9.1 ml; left: 9. receptors, at least at the messenger RNA (mRNA) level, which is believed to have a strong trophic effect on the adrenal gland.
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Depending on the detection method (palpation or ultrasound), the reported prevalence of TART among CAH patients may range
The patient underwent testis-sparing tumor resection (Figure 3) . Bilateral inguinal incisions were made to access the testis and the tumor masses were microdissected using ultrasound guidance (Figure 4) . The patient's hospital stay was uneventful.
After twelve months of follow-up, ultrasound showed that there was no evidence of tumor recurrence, but the patient still presented azoospermia. He and his wife agreed to join an intracytoplasmic sperm injection (ICSI) program.
from 0 to 95%. 36, [45] [46] [47] [48] In one study, sperm production was found to be impaired in seven of the eleven patients tested, and three (40%) even showed azoospermia. In two of the azoospermic patients, the serum FSH levels were increased, thereby indicating primary testicular dysfunction. In the third azoospermic patient, the serum levels of both LH and FSH were undetectably low, thus suggesting the presence of testicular dysfunction due to hypogonadotropism. With these findings, the authors proposed that routine semen analysis should be performed for such patients. When azoospermia is found in combination with a large testicular tumor on ultrasound, it is likely to have a mechanical cause, especially when in the mediastinum. At this location, large tumors can easily compress the testis network and cause obstructive azoospermia, 49 as found in our patient. The preferred treatment method for testicular adrenal rest tumors and/or impaired spermatogenesis in patients with CAH is intensive glucocorticoid therapy. This may lead to a decrease in tumor size and improvement of testicular function. 28, 47, [50] [51] [52] Clomiphene citrate may also be administered, and successful cases have been reported. 46, 53 However, when the tumor is unresponsive to steroid therapy, surgical treatment should be considered, preferably using a testis-sparing procedure. 5 Recently, Fernandes et al reported a case of a 16-year-old boy who underwent bilateral orchiectomy because of TART that could not be differentiated from a malignant tumor, thus expressing this diagnostic dilemma. 54 Because of the rarity of TART and its management, we carried out a systematic analysis of the indexed articles published since 1966, in order to provide the best treatment for our patient.
We searched using the terms "adrenal rest tumor" and/or "infer- we did in our case, because the fertility prognosis is uncertain.
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CONCLUSION
The prevalence of testicular tumors in male CAH patients is high, despite adequate treatment. Semen production and testosterone secretion may be impaired, especially when large testicular tumors are present. The diagnosis can be achieved using ultrasound or MRI, and early treatment for TART by means of glucocorticoid should be of primary concern. Testis-sparing surgery is Table 2 . Complete literature database search using the terms "adrenal rest tumor" and "infertility" as medical subject headings (MeSH)
feasible, but may not result in testicular function improvement.
Alternative fertility techniques and genetic counseling should be offered when all methods fail.
